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Specifications 



1. Title of the Invention 



Alloying Hot-Dip Galvanized Steel Sheet and Its Manufacturing 
Method 
2 Claims 

1 An alloying hot-dip galvanized steel sheet wherein a 
steel sheet surface contains, by weight %, Al:0.7~10%> Fe:8~28%, 
further contains at least 1 type of 0.0005-0.2% B, 0.01-0.2% Ti and 
0.005-0.06% Zr, the remaining part is a plating layer that is made 
from zinc and inevitable impurities, and a surface roughness of a 
plating layer has a central arithmetical mean deviation (Ra) of 
less than 1.8 pirn. 

2 An alloying hot-dip galvanized steel sheet manufacturing 
method that is characterized by performing hot-dip plating without 
heating the steel sheet to temperatures exceeding 750°C after at 
least one side of a steel sheet has 0.005-5 g/m 2 ground which 
contains, by weight %, 0.3-10% Al, further contains at least 1 type 
of 0.0005-0.2% B, 0.01-0.2% Ti and 0.005-0.06% Zr, and the 
remainder is a plating hot-dip that is made from zinc and 
inevitable impurities. 

3. Detailed Explanation of the Invention 
(Industrial Field of Utilization) 

The present invention pertains to a surface treated steel 
sheet with excellent corrosion resistance and surface smoothness; 
especially, pertains to a desirable alloying hot-dip galvanized 
steel sheet and its manufacturing method as an automobile body rust 
prevention steel sheet with improved anti-penetration and anti- 
chipping properties after coating. 



(Prior Art) 

Alloying hot-dip galvanized steel sheets are widely applied in 
fields like automobiles and household appliances since the 
corrosion resistance properties and coating properties are 
excellent. Here, improvement of single layer protective strength 
is desired because the corrosion environment is extensive in these 
fields. In particular, the need for automobile body rust 
prevention steel sheets increases annually. Snow melting salt is 
spread for preventing freezing of roads in the winter season in 
colder regions like Canada and North America and corrosion is 
produced due to this. Thus, in regions with an extensivecorrosion 
environment like this, the necessary improvement of rust prevention 
strength is an important step. 
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| Thus, things like zinc type alloy electroplated steel sheets 

and electrically galvanized steel sheets that are made of things 
like Ni-Zn or Fe-Zn have been developed as automobile body rust 

i 

prevention steel sheets as a countermeasure . Further, most 
recently, demands for a 10 year guarantee of ant i -penetration 
properties requires developing body steel sheets with (further 
increased rust prevention strength requirements. 

Therefore, as corrosion is produced in steel sheets by 

i 

corrosion advancing from a coating defective parts, plating 
defective part or coating boundary inadequate parts for 
penetrations and can be stated as a phenomenon with penetrating 
corrosion produced by the conditions. 

3 



However, satisfying this requirement is a problem due to 
corrosion resistance by the above-mentioned rust prevention steel 
sheets being inadequate. Generally, an adhered amount of 20-30 
g/m 2 is often used for this type of rust prevention steel sheet, 
but an adhered amount greater than that is required for satisfying 
the anti-penetration property requirements. However, the 

application comes to be very much of a problem from the cost aspect 
in cases of electroplated steel sheets since manufacturing costs 
are remarkably increased along with an increase of the adhered 
amount [of coating] . 

Therefore, an adhered amount of this alloying hot-dip 
galvanized steel sheet, for example, works as corresponding to 
anti-penetration for a 10 year guarantee by being increased to the 
extent of 60 g/m 2 since the cost increase pertaining to the 
increase of. adhered amount is relatively low compared to 
electroplated steel sheets, also, since there are stipulations with 
tolerable utilization of an adhered amount of an extent of 45 g/m 2 , 
from prior [art] for the aforementioned alloying hot-dip galvanized 
steel sheet. Thus, an alloying hot-dip galvanized steel sheet has 
plated coat peeling like flaking and powdering during formation 
from a material with frequent problems in press molding properties, 
from prior [art] . Thus, generation causes deterioration to the 
extent of increasing the adhered amount. Also, spot hot-dipping 
properties decrease when the adhered amount is increased for these 
kinds of problems. 

A increase of adhered amount like this has an extremely large 

4 



application value when a surface treated steel sheet is developed 
which has adequate corrosion resistance properties even with a 
small adhered amount since secondary problems develop for both 
electroplated steel sheets and hot-dip plated steel sheets. 

A means of some improvement of corrosion resistance of an 
alloying hot-dip galvanized steel sheet which is a hot-dip plated 
type is proposed from consideration of such things. For example, 
the Publication of Japanese Laid-Open Patent No. S54-159340 
proposes an alloying treatment method after grinding a steel sheet 
in a zinc solution that contains Al:3% or less and 0.01-5% of 1 
type or more of Mg and Mn. However, an alloying hot-dip 
galvanizing steel sheet that . is obtained by this method has 
excellent corrosion resistance of the plating coat item, but truly 
improved effects cannot be recognized as compared with prior 
alloying hot-fuse galvanized steel sheets relative to anti- 
penetration properties on a scratched part after executing an 
automobile-use electro-deposition coating. Thus, items without 
effects of improvement of anti-penetration properties for the 
aforementioned range of Mg and Mn and items without a directly 
corresponding relationship with corrosion resistance of plating 
coat items along with required anti-penetration properties are 
shown. Anti-penetration properties are maintained due to imparting 
complex factors like a plating coat offering corrosion resistance 
and corrosion product inhibiting. 

Further, plating in zinc solution which contains a large 
amount of Al (3-22%) is performed as an individual means; 

5 



afterward, methods with alloying treatment are disclosed in the 
Publication of Japanese Laid-Open Patent No. S54-159340. Items can 
be recognized which also have an effect for improvement of anti- 
penetration properties for Al, but promotion of alloying is 
extremely non-unif ormly occurring in the presence of Al of this 
kind of high concentration; plating coat surfaces develop 
remarkable unevenness (micro-defects) after alloying treatment and 
the effect is that this alloying hot-dip galvanized steel sheet 
becomes non-resistant during actual use. Further, the effects of 
the anti -penetration property improvement is inadequately developed 
when unevenness is generated. 

Al is effective for anti-penetration properties, but there is 
the problem of the plating coat surface developing remarkable 
unevenness when there is a large amount of heating as above- 
mentioned. Other than the external appearance of the finish 
becoming extremely inferior after coating when unevenness is 
generated, the sliding resistance increases and complete resistance 
in formation is not possible during press processing due to the 
surface roughness. Thus, the alloying is non-unif ormly generated 
and, new problems are also produced such as anti-blistering 
properties decreasing since a Zn phase partially remaining on a 
coat surface is desirable. 

Further, anneal- finished steel sheets are also used as 
alloying hot-dip galvanized steel sheets that contain this kind of 
high concentration of Al; thus, after distortions are imparted by 
previous polishing or grinding of the surface, 
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plating is performed with hot-dip galvanizing solution which 
contains a large amount of Al when compared with prior [art] , and 
the present inventors developed coat surface roughness being 
obtained wherein the smoothness is 1.8 |Lim or less by central 
arithmetical mean deviation (Ra) when manufactured by methods with 
alloying treatment; and a patent was filed on October 28, 1988. 

The appearance, press processing properties and anti-blister 
properties after coating are excellent for this alloying hot-dip 
galvanized steel sheet, along with having excellent anti- 
penetration properties due to the coat surface smoothness. 
However, afterward, when other properties are also discussed in 
further detail, this alloying hot-dip galvanized steel sheet has 
inadequate adhesion strength at a steel sheet boundary, and damage 
was confirmed for impact after coating. 

Impact is imparted by things like pebbles which are kicked up 
by things like the proceeding vehicle and passing vehicles during 
automobile driving, peeling is generated at the boundary of the 
steel sheet and plating layer, and the corrosion resistance 
decreases when there is damage by impact after coat application in 
the case of automobile body rust prevention steel sheets. 

(Problems to be Solved by the Invention) 

The problem of the present invention, especially, is the 
offering of an alloying hot-dip galvanized steel sheet with large- 
scale improvement of anti-penetration properties after coating, and 
excellent anti-chipping properties and smoothness of the plated 
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surface and its manufacturing method in comparison to prior 
alloying hot-dip galvanized steel sheets. 

The present invention has an objective of offering a desirable 
alloying hot-dip galvanized steel sheet for an automobile body rust 
prevention steel sheet, for example. 

(Means for Solving the Problems) 

By prior art inventions, there are weak points of the steel 
sheet being weak for impact after coating and the anti-chipping 
being weak for the obtainment of an alloying hot-dip galvanized 
steel sheet with excellent anti-penetration properties with a 
smooth coat surface. 

Thus, these inventors developed an improvement of anti- 
chipping properties without any loss of things like smoothness of 
coat surface, appearance after coating, press processing properties 
and anti-blister properties, in a method that improves the anti- 
chipping properties for this alloying hot-dip galvanized steel 
sheet, as a result of additional testing, when done as an alloying 
plating coat of Zn-Al-X (X is at least 1 or more types of B, Ti, 
Zr) by adding at least 1 type or more of B, Ti and Zr within a 
galvanized solution that contains a high concentration of Al . 

Here, the essentials of this invention are as in the following 
1 and 2. 

1 An alloying hot-dip galvanized steel sheet wherein a 
steel sheet surface contains, by weight %, Al: 0.7-10% and Fe:8~28%, 
further, contains at least 1 type of B of 0.0005-0.2%, Ti of 
0.01-0.2% and Zr of 0.005-0.06%, and the remainder is a plating 
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layer made from zinc and inevitable impurities, with a central 
arithmetical mean deviation (Ra) of 1.8 urn or less. 

2 An alloying hot-dip galvanizing steel sheet manufacturing 
method that is characterized by performing hot-dip plating without 
heating the steel sheet to temperatures that exceed 750°C after 
polishing 0.005-5 g/m 2 of at least one side of a steel sheet with 
a plating solution that is made by containing 0.3-10% Al, by weight 
%, and containing at least 1 type of B of 0.0005-0.2%, Ti of 
0.01-0.2% and Zr of 0.005-0.06%, and the remainder being zinc and 
inevitable impurities, then executing alloying treatment. 

(Utilization) 

Below, the present invention is explained in detail. 

First, the plating layer composition, content amount and 
surface roughness are discussed for an alloying hot-dip galvanized 
steel sheet of the present application 1st invention, for the 
reasons which are limiting as aforementioned. 

Al within a plating layer is an effective element for 
improving the anti-penetration properties, but at a content amount 
of more than 0.7%, the corrosion resistance after coating, in 
particular, anti -penetration properties, are inadequately improved. 
However, at Al of less than 0.7%, the solubility of the below- 
mentioned B, Ti and Zr cannot be maintained, thus there is little 
improvement of the anti-chipping properties. Further, the above- 
mentioned results become a financial disadvantage when the content 
amount of Al exceeds 10%. Also, other than the workability 
decreasing during hot-dip plating, the plating coat surface becomes 
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rough and the coat at a central arithmetical mean deviation (Ra) of 
less than 1.8 urn becomes a problem such as even in the present 
application 2nd invention method. The result is that things like 
the processing properties and glossiness after coating are inferior 
due to losing smoothness. 

Further, glossiness does not offer a beautiful image with the 
surface of a steel sheet after coating finishing, and is stated as 
the property which indicates beauty. This glossiness is largely 
influenced by the surface roughness of a steel sheet after coating. 
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The Fe in the plating coating is present with large quantities 
of unalloyed Zn of things like t]-Zn phase and a-Al phase at less 
than 8%, and welding properties are inhibited along with anti- 
blister properties decreasing. Other than anti-penetration 
properties being remarkably decreased when 28% is exceeded, plating 
coat peel becomes easily generated during press processing by the 
an ti -powdering properties decreasing. 

B, Ti and Zr all have the effect of controlling the coat peel 
for the plating coat and steel sheet boundary for impact after 
coating. The plating coat mechanical properties and plating and 
steel sheet surface adhesion, strength are two factors of the 
plating materials which impart the plating coat peel phenomenon, 
but the additive effect of the elements is unclear as to the 
appearance of any relationship among the 2 factors. 

The present invention improves the anti-chipping properties 
when there is at least one type or more added within a range of 
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8:0.0005-0.2%, Ti:0.01~0.2% and Zr : 0 . 005-0 . 06% for these elements. 

However, the aforementioned effects are limited when below any 
of the lower limits; further, the maintenance of the solubility 
within a plating solution becomes a problem while the effects are 
not improved when the upper limit is exceeded. 

Currently, these elements are elements which do not truly 
dissolve in galvanizing solution. However, the above-mentioned 
elements are adequately dissolved at melting temperatures of 
460~490°C by the present invention since a solution containing a 
large amount of Al is used compared to galvanizing solutions that 
contain 0.1-0.15% Al generally used in prior [art]. 

Further, an alloying hot-dip galvanizing steel sheet which 
contains Ti is disclosed in the Publication of Japanese Laid-Open 
Patent No. S63-65061, and coat surfaces are roughened for steel 
sheet like this, which are actually not durable. 

The reason, other than the glossiness of the surface 
decreasing after coating such as aforementioned when the surface 
roughness exceeds 1 . 8 |Llm with the plating layer surface roughness 
being less than 1.8 |Ltm by Ra, is the effect of the Al for 
generating a partial plating adhered amount inequality being, lost 
during plating, and a formation rate is easily produced during 
press processing with increased slipping resistance along with 
adequate anti-penetration properties not being realized. 

The remainder of the plating layer is zinc and inevitable 
impurities. As impurities, other than impurities of Pb, Cd and Sb 
carried by zinc, ones like Ni and Cr by corrosion of plating 
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[illegible; probably: type constitutions] are usually contained to 
an extent of 0.0005-0.005%. 

An alloying hot-dip galvanized steel sheet which contains a 
large amount of Al is not disclosed by prior proposals; an 
important reason that is not attained in actual utilization is the 
unevenness by partial generation in formation of Fe-Al type alloy 
groups which control the dispersion of Fe zinc during plating when 
the Al concentration within the zinc exceeds 0.15% and is an origin 
of the generation of alloying strength. The effect is that the 
coat surface becomes uneven after alloying treatment, generally, 
causing a surface roughness which exceeds 3 Jim for Ra without being 
less than 2 ^.m by Ra also when pressed upon by things like skin- 
pass rollers, and the properties like anti-penetration properties, 
. smoothness and glossiness become inferior. 

Thus, surface roughness can be easily manufactured by only a 
plating process even at less than 1.8 Jim, which is lower than 2 Jim 
by Ra, without performing a process like skin-pass rolling even at 

i 

less than a high Al concentration when applying the method as 
described in the present application 2nd invention. 

Further, fused plating is performed without heating the steel 
sheet to temperatures exceeding 750°C, preferably 650°C, after at 
least one surface of the steel sheet has 0.005-5 g/m 2 ground by a 
plating solution that is made by containing, by weight %, 0.3-10% 
Al, further, containing at least 1 type of B of 0.0005-0.2%, Ti of 
0.01-0.2% and Zr of 0.005-0.06%, and the remainder being zinc and 
inevitable impurities, then, the coat surface is obtained with a Ra 
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of 1.8 |M or less when done by a method that executes an alloying 
treatment . 

The effect is an increase of dislocation because distortion 
can be imparted to a steel sheet surface by prior grinding of a 
steel sheet. Thus, a Fe-Al layer that is formed during plating 
becomes even, without the plating coat surface becoming rough after 
alloying treatment, and smooth items of less 1.8 ^m by Ra are 
obtained even through a large amount of elements are contained 
which easily develop unevenness faults such as' Al. The glossiness 
and processing properties are also improved along with remarkable 
improvement of the anti-penetration properties by adequate 
realization of effects of Al for a smooth surface. 

However, effects are not obtained when the ground amount is 
less than 0.005 g/m 2 and the benefits decrease along with the 
effects becoming saturated when grinding exceeds 5 g/m 2 . 
Preferably, 
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the ground amount is 0.05-0.5 g/m 2 . 

A smooth coat is obtained by grinding, but the Al in the 
plating solution does not react evenly with the steel sheet and an 
uneven Fe-Al layer is formed when plated without grinding a steel 
sheet as previously, therefore the plated steel sheet surface 
becomes uneven after alloying treatment due to that. 

The effects like that from grinding are not obtained when 
distortions that are generated by grinding are eliminated during 
i plating. Thus, steel sheets are conducted to a hot-dip galvanizing 
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solution without heating to temperatures that exceed 750°C, 
preferably not exceeding 650°C by the present invention method, 
even within a continuous hot-dip plating line continuous annealing 
furnace. There are not the effects of grinding by eliminating 
distortions [generated] when heating to temperatures that exceed 
750°C. Generally, heating at temperatures of 750°C or less is 
preferable, more desirably 400~650°C, when the present invention is 
executed by this method since the wetting properties decrease with 
the temperature for dry-type processes like a non-oxidizing furnace 
or [untranslatable: zenjima] methods, preferably without heating a 
steel sheet for a continuous hot-dip plating line for the presence 

i 

of distortions until a plating period. 

Further, the wetting properties are desirable even by 
preheating of 400°C or less with desirable wetting properties when 
using a flux method. 

In this way, execution of pre-annealing and temper rolling is 
desirable according to steel type since the heating temperature 
within an annealing furnace is low by manufacturing of an alloying 
hot-dip galvanized steel sheet for the present invention method. 

The grinding of steel sheet surfaces can be performed by 
optional means with the use of things like a grindstone embedded 
nylon brush, buff roller and wire brush. Further, identical 
effects are obtained with shot blasting, but [that]" is not a 
particularly desirable means since the alloy layer is exceedingly 
increased during plating, when a steel sheet that has been polished 
by shot blasting is plated. 
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The reason that the Al amount within a plating solution is at 
0.3-10 weight% is since the properties are increased within a 
plating coat within a range of .1.0% or less for Al and a plating 
coat can be obtained which contains 0.7% or more Al when the Al 
amount within solution is 0.3% or more. However, not only do the 
working properties decrease during hot-dip plating when 10% is 
exceeded, the plating coat surface also becomes rough. 

Further, the eutectoid value within a coat decreases when all 
are less than their lower limits for the amounts of at least 1 type 
or more of B, Ti and Zr being, respectively, 0.0005-0.2%, 0.01-0.2% 
and 0.005-0.06% in solution, and the anti-chipping properties are 
not improved. However, anti-chipping property improvement effects 
are saturated along with the solubility within solution being 
saturated when all of the upper limit values are exceeded. 

The Fe concentration within the coating is 8-28% by performing 
alloying treatment after executing hot-dip plating in this way. 

The alloying treatment conditions are not particularly 
limited. Performance of continuous-type hot-dip galvanizing line 
[type] is desirable when alloying treatment of a steel sheet is 
done at a temperature of 500~550°C (material temperature) after 
plating. [This] can be at low temperatures of 350~380°C when using 
a batch furnace. 

Below, the present invention is further explained based on 
actual examp 1 e s . 

(Actual Examples) 

Annealing finished cold-drawn steel sheets that have a sheet 
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thickness of 0.8 mm which contain C: 0.002%, Si: 0.01%, Mn:0.13%, 
P:0.011%, S:0.009%, Sol.Al:0.03% were used as raw material steel 
sheets; after these were cut to a 100 mm x 230 mm size, the 
remainder had surface grinding with Scotchbrite (grindstone 
embedded nylon brush, a 3M Company product) while part were 
annealed. These are heated in a 25% H 2 +N 2 atmosphere using a hot- 
dip plating simulator after washing the surface with organic 
solvent; then, alloying treatment was performed at a temperature of 
500°C after preparing a plating adhered amount by immersion for 5 
seconds in a galvanizing solution that contained at least 1 type or 
more of 0.11-9.7 weight % Al that had solubility at 450°C with 
0.001~weight % B, 0.05-0.5 weight [%] Ti and 0.005-0.05 weight% Zr . 
Then, the coat surface roughness of an obtained alloying hot-dip 
galvanized steel sheet was determined. 

Further, phosphate forming treatment and coating are executed 
under the following conditions for a steel sheet after alloying 
treatment . 

Phosphate Forming Treatment Conditions 

Automobile-use immersion type zinc phosphate forming treatment 
solution (Japan Parkerizing Company productrPBL 3080), 120 second 
treatment at a liquid temperature of 43 °C. 

Coat Conditions 

(a) Cation Electro-deposition Coat 

Coating is done with a common cation electro-deposition coat 
for automobile use (Japan 
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Paint Company Product U-80) at a voltage of 200 V for a 3 minute 
electro-deposition period. Afterward, coating printing actual 
execution of 30 minutes at 180°C. 
Coating Thickness : 20 |^m 

(b) Middle Coat 

Automobile-use melamine alkyd type coating material was used. 
Coat Thickness: 40 pirn 

(c) Top Coat 

Automobile-use melamine alkyd type coating material was used. 
Coat Thickness: 40 [lm 

Thus, glossiness, anti-penetration properties, anti-blister 
properties and anti-chipping properties were studied for test 
sheets after a coating was obtained. The results are shown in 
Table No. 1 along with grinding amount, heat temperature, coat 
composition and the surface roughness after alloying. 

Further, glossiness was evaluated by a Japan Color 
Laboratories product PGD meter. In the table, o means excellent 
glossiness and X means inferior glossiness. 

The scratch tests for anti-penetration properties are entered 
for the test sheets; these test sheets were immersed for 1 hour in 
a 5% NaCl aqueous solution at a temperature of 35°C, then the tests 
were repeatedly' performed with 1 hour drying with heated air of 
60°C, and evaluated by determining the penetration depth after 200 
days passed. 

The anti-blister properties were evaluated by determining the 
coat blister advancement maximum distance from scratch damage after 
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the above-mentioned 200 days passed after the test. 

The anti -chipping properties were evaluated by determining the 
peel diameter, by peel testing a point with adhesive tape by 
concentrated impact to a test sheet at 210 km/h with a diamond of 
10 mg at a low temperature of -20°C. 

(Blank Below) 

Table No . 1 



[table; refer to key with 11 items] 



(Note)* Remainder: Zn and impurities 
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As clarified from Table No. 1, the present invention examples 
all had smooth coat surfaces, with excellent glossiness, anti- 
penetration properties and anti-blistering, and also had excellent 
anti-chipping properties due to adequately realizing the effects of 
B, Ti and Zr. Further, these; properties were adequately obtained 
by having an adhered amount that was thicker than in the Prior 
[art] Example (No. 1). 

For this, plating was executed by general hot-dip galvanizing 
without grinding. The surf ace ; was smooth, but the anti-penetration 
properties, anti-blister properties and anti-chipping properties 
were inferior for Prior [Art] Example No. 1 which had alloying 
treatment. Further, these properties were all inferior when the 
grinding amount was small as in Comparative Example No. 2, when the 
heating temperature was high as in Comparative Example No. 4, when 
the Ti content was small as in Comparative Example No. 6, when none 
of Ti, B and Z were contained as in Comparative Examples No. 8 and 
No. 22, and when there was too little or too much Fe content as in 
Comparative Example No. 14 and No. 19. 

(Effects of the Experiment) 

Like the above-mentioned explanation, an alloying hot-dip 
galvanized steel sheet of the! present invention has an excellent 
appearance after coating due to the coat surface being smooth along 
with having excellent corrosion resistance, especially anti- 
penetration properties, antij -blistering properties and anti- 

i 

chipping properties after coating. Therefore, an alloying hot-dip 

19 



galvanized steel sheet of the present invention is extremely 
desirable as an automobile body rust prevention steel sheet. 
Further, an alloying hot-dip galvanized steel sheet like this has 
hot-dip plating performed after previous grinding of a steel sheet 
surface, thus the manufacturing cost is not remarkably high since 
manufacturing can be done by executing an alloying treatment. 

Applicant Sumitomo Metal Industries, K.K. 

Agent Attorney HOZU Terunori (And 1 Other) 
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[Key to Figure No. 1] 

1 grinding amount 

2 heat temperature 

3 plating coat composition* (weight%) 

4 adhered amount per surface 

5 coat surface roughness Ra 

6 glossiness 

7 penetration depth 

8 blister width 

9 anti -chipping properties 

10 remarks 

11 prior [art] example 
comparative example 

the present invention example 

comparative example 

the present invention example 

comparative example 

the present invention example 

comparative example 

the present invention example. 



comparative example 
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the present invention example 

comparative example 

the present invention example 

comparative example 
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IMPORTANT NOTICE 



TO ENSURE OPTIMUM PRINT QUALITY, WE RECOMMEND CLEANING 
THE DRUM UNIT CORONA WIRE AT THIS TIME. 

PLEASE OPEN THE MACHINE NOW AND TAKE OUT THE DRUM UNIT FROM YOUR MACHINE. 
PERFORM THE SIMPLE CLEANING PROCESS SHOWN ON THE YELLOW LABEL ON THE 
TONER CARTRIDGE. 

FOR ADDITIONAL INFORMATION ON HOW TO CLEAN THE CORONA WIRE, 
VISIT OUR WEB SITE FAQ'S OR CALL OUR FAX BACK SYSTEM AND 
REQUEST DOCUMENT NUMBER 20317. 



FAX BACK SYSTEM USA 1-800-521-2846 

URL http://www.brother.com/ 
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